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J) Wc, COMPAOMB FRANC AISB 
DESPBTROLBS, a French corporate body, 
of 5 rue Mlchel-Ange, Part* 16 erne, 
France, do hereby declare the Invention, 
for which we pray thai a patent 
may be granted to us, and the 
method by which it is to be performed, 
to be particularly deacribed in and by the 
following statement: — 

The present invention is concerned with 
exploratory drilling and in particular to the 
protection of a drilled hole against caving 
m and ingress of water. 

Known methods, in spite of the progress 
achieved, all have the common charac- 
teristic of protecting the drilled hole against 
caving in of the strata passed through by 
nwana of tabes which are sent down u the 
jtaUmg descends. TWs type of protection 
which Is costly, dne both to the time 
required to place the tubes in position and 
the mandhandlmg involved and to the cost 
of the tubes used, fa particularly trouble- 
some m the esse where drilling methods, 
known as rotary drilling methods are em- 
ployed' because of a loss of power, duo to 
rubbing of the drilling tool drive shaft 
against the walls of the bore hole, is added 
to the above disadvantage. Thii loss of 
power may be considerable because thii 
shaft may be as much as several miles in 
length Furthermore, when the tools require 
changing it is necessary to raise the drive 
shaft which comprises lengths of rod 
screwed one into the other, and unsc rew it 
Ausincreosing the cost price of this type of 



^T^JSf^od of bore-hole drilling called 
"flexIdrlOmgr achieves a net adva^ce^ver 
rotary ^methods because the drive shaft is 
f^PfSi^ • armoured hose for the 

tool driving motor and the flexible hose can 
be wound up or unwound by means of a 
drum. In addhkm, the space taken up by the 
d rilling platform can be reduced In stoe. 
However this method does sot dispense with 
the need to protect the drilled hole using 
steel tubes to prevent caving in of the strata. 



Furthermore, it is essential to ensure a 
perfect seal round the flexible hose so as to 
avoid the considerable danger if an eruption 
occurs, 

Accoiding to one aspect of the present 
invention there is provided a method of 
exploratory drilling comprising drilling a 
hole and moulding a tubing around thTwall 
of the drilled hole simultaneously w£h 
drtUIng of the hole, the tube pre^trng 
caring to ol the strata and ingress of water! 

According to another aspect of the 
present invention there Is provided a 
method of exploratory driWng^inprhmng 

downwardly through the earth, mouMmjt a 
tubrnn around the wall of the driUedhole 
simultaneously with the downward 

xLVESi?* «P? nd * b k "ember carried by* 

tween the stationary expandable member 
and the drilling tool to cause the drilh^ tool 
to progress downwardly. 

Thus, on the surface, instead of having a 
large stock of pipes always available, which 
are assembled one to the other as dilute* 
Progresses, it is only necessary to have 
avauable a stock of toouMmg materials 
which are tipped into awpro^TtSs. 
tern wWchAey ore led m&Vtubing former 
connected with and above the drUnag tool 

By use of this method the stata^m be 
supported immediately after drillim? 

Ttoc portion of tubing in the process of 
be^jnoulded may be protected from the 
SSF^iTO ■rtccve which is mouuSS 
below it. This enables the tubing to be ef- 
fectively protected during its moulding 
Process because h is enough to ensurothat 
tne sleeve former and drilling tool holder 
are effectively sealed tor ttetubmg former 
to be protected from the strata and, as a 
result, all water ingress. . 
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mr^lP£^? ,p ? rti ^ b °*. • teWog tome? 
aa jald body for forming the hShii2 

J» the di«r|mi 
ieS£?S*2L*i ™8**«fflatle view in cran 

dSetSnt^ag^ MM °' P * 1H " 1 ta ™ P8e 
Se mlStt^^. 1 "*** >= 21 

■ retoactahlB drill tool 2 and whlob maybei 
turbine or aa electric motor. n!h«Li^ 
menu of a flexible hm3™£3Z??r by 

' £Lm«? * C =S^3 ^TwIttTSe 
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suit Hie drilfing depth thus ensuring an 
infection pressure for the resins at formers 
IS end 16 wtnch b 30 bars higher than (hat at 
the bottom. Flexible hoses 33 and 34 are 
S heated thus ensuring that the viscosity of the 
material ii not lowered. A Talve 37 enables 
the introduction of hardener into a static 
mixer 38 to be stopped. This allows italic 
mixer 38 to be drained of hardener, in the 
10 event of a temporary stop in drilfln*, before 
valve 39, which controls the feed of resin to 
injection tones 19 or 20, according to 
whether tubing 8 or sleeve 6 is being made, 
it dosed. It will be understood that two 
IS assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, the other for 
the tubing 8. 

Thus h will be understood that circuits 5 
and 7, illustrated in Figure 1, each ootnsrise 
20 two channel*, one for the resin and the other 
for the hardener, the channel for the latter 
being provided with a valve such as 37 
located on the inlet aide of a static mixer 
such as 38. Likewise, valves such as 39 
25 control the flow of each of the resins and 
they are located one in channel 7 near in- 
jection zone 19 and the other in channel 5 
near injection zone 20. 
The advancement of drilling and the 
30 forming of tubing 8 and its sleeve 6 are 
carried out as illustrated dlagrammaticaDy 
In Figures 3 to S. In Figure 3, sleeves 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve 11 is fast with body 10 
35 and descends with body 10 as a result of oil 
pressure, in the general circuit 23, exerted 
on piston 40. fast with body 10, under the 
control of control unit 9 (Figure 8). Oil 
entering the top part of cylinder 42 via 
40 circuital pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
previous Inflation of the ileeve. Thui, as tool 
2 progresses downwards, body 10 descends 
relative to sleeve 12. Formers 15 and 16 fast 
45 with body 10 also descend and, during this 
movement, a certain amount of ream is 
extruded in zone 20 to form sleeve 6, the 
resin gradually polymerising in the regions 
of the heating element 18, whereas resin 
50 extruded in zone 19, the Sow of which is 
different from the resin used in the making 
of sleeve 6, polymerises near heating 
element 17 to form tubing 8. It U of course 
understood (hat the quantities injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
ileeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and the tubing 8 
about 50 mm thick. The control unit 9 
60 controls the supply of resins. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4. This leads to the 
immediate inflation of sleeve 11. Figure 5, 
65 which holds the body 10 while sleeve 12 is 



deflated to enable it to take up a lower 
position as Che result of injection of oil into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical Impulse from an 
end of stroke stop 58, the Impulse being 
transmitted by wire 61 to control unit 9, 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 
the various circuits ensuring inflation and 
deflation of the sleeves have not r 
illustrated* Thus, daring a period of 



which may be very abort, sleeve 12 moves 
down to a lower lerel to thai when the top of 
cylinder 42 is dose to piston 40, all that la 
necessary ii to apply oQ under pressure once 
again inside sleeve 12 and release the 
pressure inside sleeve 11 to return to the 
initial conditions illustrated in Figure 3. For 
this purpose an end of stroke stop 59 may be 
used which sends a releasing Impulse by 
wire 60 to control unit 9 (Figures 1 and A. fit 
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channel 46 m xone Z, Figure 7. 

A high pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. ihjeid 22 
and sleeves 11 and 12. A first circuit 43 leads 
to controls C15, C16 and C22 for inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls CI 1 
and C12 for sleeves 11 and 12. The assembly 
of circuits 48, 49 and 50 controlling controls 
OS, C16, and C22, and circuits & and 47 
controlling oontrols Cll and C12 are placed 
under the control of the general control 51 
for adv ancing or stopping the forming 
machine and In consequence piston 40, the 
movement of which depends on the oil fed 
via circuit 41. Circuit 41, serving channels 
C42a and C42fr eontroOed by control 
channels 62 and 63 from the general control 
51. enables, via channel C42c, the drill to 
advance d ownwards and the sleeve 6 and 
tubing 8 forming machine to desce nd 
simultaneously, and enables, via channel 
<A2b . cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 and 60 transmit the 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channel 46 
and 47. The mud circuit 4 Is also placed 
under the control of controls CB, CP and 
CO for three valves B, F, O (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66. 
Valves B and F may be dosed in the event of 
die forming machine being stopped or due 
to detection of a high pressure none by 
detector 53 coupled to control unit 51 by 
C53. In this illustration, the none Including 
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the tube making machine, tud tho inflatable 
fjeeves, haa been indicated by the letter Z. 
The moulding tone haa been indicated by 
the letter M. As far aa the mud circuit b 
OMCOTed, ttisseenthatltisfedlnby 
flexible hose 3 and returned by channel 4& 

^ ft ^/!S^^ Sl, w* r 5 7 

for reafns and hardened are placed under 
the control of controls C35, <36 and C'35. 
C 3 ^ ea wefl m oontrola C37 and C'37 
controlling valves 37 for the hardener 
cfacuhi «d C 39 end C '39 controDn^Talves 
J9 for the ream supply. A channel 54 
connects control unit 51 to controk C35 to 
C'36 thua bringing the ream Sow under a 
control relative to the speed of advance by 
channel C53 ate 
enaWmg thla flow to be brought under m 



1^448^304 



control relative to the 
the bottom of the drilling tranami tt etf by 
K^nT?!^ «y desired method 

cS^n^S^^.^ 
connexion the object of whkmbtosende 
signal eat in motion by vary high pressure or 

connection 55* enabiea the flow of retina to 
be stopped and heating of heating dementi 
£j c^tormera IS^d^loTbe 
■inched of^ Jby meaneof connection 56 for 
controlling the closure of the mud circuit 
valvea B and P and by means of connection 
57 for controlling the inflation of deevea 11 
and 12, with die object of locking the 
machine and proceeding to iniert acement 

Aa these variooa circuits can be of any 
form and as they are not part of the in- 
vention insofar aa the application of the 
units, which can be obtained from trade 
sources, is concerned; .it has not been 
deemed necessary to illustrate in detail 
each control, whose structure may take any 
form. The control of resin flow (knits such 
£2? i°i ^w**** of 10%. Thus, 
era if the bore hole passes through an 
underground cavern whfch may be nresent 
in the strata, the increase in resin flow will 
°^k*£*>e slight increase m sleeve and 
tubing thicknesses m the region of the 
cavern. Again It will be noted that almouah 
such caverns are usually filled with waterTtt 
|f always possible to make the sleeve 
because the material thereof is selected to 
be able to polymeme In water. As the tubus 
U nrotected by the sleeve, the tubing carl 
sufl l be moulded normally. ^ 

H drilling muit be interrupted, the flow of 
^dener U stowpedby means of valves 37 
a^me resta cfrcuto are drained of har- 
dener. If drilling recommences, a start b 
made by machining the Inner wall of the 
bottom part of the tubing a few yards above 



existing at machine 



the bottom of the drilling. Thus the 
retracmWe tool 2, during ha* descent, ad- 
vances Its head gradually downwards in the 
to ^ng and cuts a wall in a truncated shape 

TOs^ ^fwedshape cuttmg may alter- 
natively be carried out by n boring sleeve. 
Ml&°Zt*1P* JoTa^vTSe 
ILl oIu * has been 

522^ faofc en up by means of the 

g'^JSgLS? ff w !S ue ** bottom 
contained by the clamps an the 
i m me conventional way. When 
15 reaches the point where (he 
Scented Portion comrnenccs, ream b 
ejected wi&out haroW d^orcm?out 
0» muc\ then the controls are setter the 
feed of hardener and resin. While me 
machine is dnsrendmg and as soon as 
former 16 reaches the bottom end of the 
buncated cone, die controls are set for 
forming the outer sleeve. In this manner ■ 
perfect Joint is made between fhVeariier 
tubing and a new section of tubing, the end 
oftfie new sleeve being held between two 
tnmceted layers of tufibg ream. Thua the 
machine constructed enables a perfect 
taping Joint to be made after anin- 
terrnptkm. 

m ^5Sj f S^ nt ***** tnermoliardening 

^S^J^.r^f?? CAn J* of any sort 
£?1£S!J£!J naechardcal propertfcj 
are sufficient to take the place oFcon- 
ventional tubing. Thus the invention en- 
ccmpaaaes the case of forming a tubing 8 
without making a sleeve 6. 

In addition to the above-mentioned 
gjUwttea, that is to say bore-hole drfflma 
with simulmneous lormmg of tubing con- 
touousl*the storming andNhe reatStu^ 
me downward advance, the machmeean 
also be need to make the internal sleevema 
of tubes even tt filled with water orTmakS 
010 ■leevmg of a punctured 

completely oxidisedtube. FUSM?lureo 

• Jfft£5?L the . controls for advancing the 
*°*J °y m fans of sleeves 11, U 

and cyflnd cr 42, can be reversed to return 
the assembly to a desired depth, as for 
example when restarting the h^ng process 

ptevtousry formed portion. 

WHAT WB CLAIM K>— 

naethod of exploratory drilflng 

wanprising drOHng a hcjTand mmimmgi 

tubing around the wall of the drfiedihole 

^ultaneottsly with drilling of the hole, the 

E^IETT 11 ^ 1 * «^*lnof the strateand 
ingress of water. 

- JLiL. mc £EL ^ exploratory drflHag 
comprising drilling a hole by paauMTa 
dtfl% tool downvmrdry ttabi^STearth 
mourning a tubing around w^S^offlS 
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prevent via, 
water, when_ 

f*"*od by the drilling tool fa expanded 

^crot rehtlwi movement betVien the 
Mp^btomOTber and the tubing Mid. 
tooe bwwWtatww the aUttoaary 
expamlabto member and (he driUma tooJto 
«aw the drilling tool to pr^ dot*. 

S^LJ^JZ*^ the 



body, a teeond Inflatable annular atom 
jac* to control the movement of His mwmuI 
tehhS 0,1 ->*^y tor forsSng' . 

to^ mooUfing auierisl to the InJeoSS 
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4. A method accoiainf to^SL 3 fa ^ ""P?*** a «kevo tamer 

£^™* r ' thealeova former hmvW ■£ 
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^» n uhwuu acconune to claim i in 
J^Atte mouldable material iTattermS 
^J*3*y which it heated after 

"^"^^^^wtruded tubing 

fM^^L?"!!!^.* 0 ?"?^ h> any a* the 

7 F** £ aonlding of toe tubing. 
7, A method According to claim 6. in 

SJf^Sf* J* 0 * 10 *** material OkwtSr 

fl^K wEchlSe matt 

ft^Z!!! 1 * «« water. 

A method acoordlng to oMm 8 In 
whteh^ material tor th^nblag iTrooh Oat 
^ertatton tWof taJu.^^^ 

toj^^l^^^ 
^XLr "=reenedl~ml5c k SZ£S£S£ 

,„ Vn according to any of claim* 6 

to i2l ^ which «*• «5» of flow of tte^ 
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in- 

»rc controlled, n u tn fjTi.T~~~ — ^.wjwubi x 
i * con*t»nt tltickncst of both tuhW ?!5° r » * A** valve coatrollL 

and mounted below the aimporona bodiT. 

h "T in » «° injection aooTit it* 
lower end and a feed circmt for feeding 



55 and sleeve 
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^™.~- ."T. «f rawer end, and ■ toed 
to the tajectfon sow of the dm fbrnS! 
u £ ^°* cl fe\ ,u ¥ oriin « *> w«y of data. 

n^£^F^^^ 
heating mlST *" «««S 

aataWe^nnninhSd faSZtely beto^ 
tbe mtaetioa woe of f^aS^Z^T 

whS^^^eStSi 

whtoh have laaU Blldable^oTM exteraal 
cylindrical portion of the body the lw*r tr* 

cynader into two annular nhimhm. i„iT, 
•ad outlet orJllo« toXdffoufe^dd 
ohamber. being provided ^ 

12 toll wfSS't !f cortta * «<» any of dahna 1 10 
a channel tor ahawwlr ^ 

the mixed 
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_6 

pRMtn In the bottom of a hole being 
(billed and for continuing the flow of 
moulding material. 

22. A machine according to claim 21 
5 when dependant on cmlm 19, In which said 

control means is adapted to act on re ce pt i on 
of an impulse from the pressure censor such 
that, when the pressure sensed by the 
exceeds a predetermined value, said control 

10 means causes the delivery of mud to the drill 
tool and to stop, both the sleeves to inflate, 
the or each liardener delivery valve to close, 
the or each delivery valve for the moulding 
material to dose at the outlet from the or 

1 S each static mixer once the mixer has bean 
drained of hardener, the switching off of the 
or each heating element circuit and a hah to 
the machine's progress downwards. 

23. A. machine according to any of claims 
20 20 to 22, in which said control means in- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve and its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 25 
end of stroke stop being connected to means 
for setting in motion inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber In said 
hydraulic Jack. 30 

24. A method of exploratory drilling 
substantially as herein described ^ 

25. A machine for exploratory drifting 
substantially as herein with 
reference to the accompanying drawings, 35 

A. A* THORNTON & CO.. 
Northumberland House. 
303—306 High Holborn, 
LondonuW.Cl. 
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